Recombinant adeno-associated virus serotype 9 leads to preferential cardiac transduction in vivo.
Heart disease is often the end result of inherited genetic defects, which may potentially be treatable using a gene-transfer approach. Recombinant adeno-associated virus (rAAV)-mediated gene delivery has emerged as a realistic method for the treatment of such disorders. Here, we demonstrate and compare the natural affinity of specific AAV serotype capsids for transduction of cardiac tissue. We compared the previously accepted optimal rAAV serotype for transduction of skeletal muscle, rAAV2/1, with rAAV2/8 and the newer rAAV2/9 vectors carrying the CMV-lacZ construct in their respective abilities to transcend vasculature and transduce myocardium following intravenous delivery of 1x10(11) vector genomes in neonatal mice. We found that both rAAV2/8 and rAAV2/9 are able to transduce myocardium at approximately 20- and 200-fold (respectively) higher levels than rAAV2/1. Biodistribution analysis revealed that rAAV2/9 and rAAV2/8 demonstrate similar behavior in extracardiac tissue. Vector genome quantification showed an increase in genome copy numbers in cardiac tissue for several weeks following administration, which corresponds to expression data. In addition, we intravenously administered 1x10(11) vector genomes of rAAV2/9-CMV-lacZ into adult mice and achieved an expression biodistribution profile similar to that found following delivery to newborns. Although higher doses of virus will be necessary to approach those levels observed following neonatal injections, adult myocardium is also readily transduced by rAAV2/9. Finally, we have demonstrated physiological disease correction by AAV9 gene transfer in a mouse model of Pompe disease via ECG tracings and that intravenous delivery of the same vector preferentially transduces cardiac tissue in nonhuman primates.